Image analysis for quantitation of estrogen receptor in formalin-fixed paraffin-embedded sections of breast carcinoma.
Monoclonal antibody to human estrogen receptor (ER) provides a useful immunohistochemical tool for the evaluation of ER content in breast carcinoma, but visual interpretation is subjective. Computer-assisted image analysis has proved effective in immunohistochemical quantitation of ER in fresh tumor imprints and cryostat sections. We examined the usefulness of this technique in 5-microns-thick formalin-fixed paraffin-embedded tissue sections of 66 cases of primary breast carcinoma previously assayed by dextran-coated charcoal (DCC) analysis. Immunohistochemistry was automated and performed on a Code-on slide stainer (Instrumentation Laboratories, Lexington, MA) using Pronase predigestion, a monoclonal antibody (ER-ICA; Abbott, Chicago, IL), and a biotin-labeled secondary antibody. Detection was achieved with an avidin-alkaline phosphatase conjugate and nitroblue tetrazolium (NBT) bromochloroindoyl phosphate (BCIP) substrate. The immunohistochemical ER staining was analyzed visually and with the CAS/200 image analyzer (Elmhurst, IL). The visual semiquantitative histologic scores (HSCORE), the automated quantitative assays including the percentage of positive nuclear areas (PNA), and the quantitative immunocytochemical scores (QIC SCORE = PNA x % of positive stain/10) were compared with the corresponding DCC results. Linear correlations were demonstrated between all immunohistochemical assays and the logarithm of DCC, the strongest correlation seen with PNA (r = 0.91). Threshold points for positive HSCORE, QIC SCORE, and PNA assays were extrapolated using DCC as the reference. ER immunodetection by PNA as compared with visual examination alone was enhanced by 18% (up to 88%) in sensitivity and 34% (up to 94%) in specificity, and the DCC concordance rate increased by 26% (up to 91%). A comparative chart extrapolating DCC from PNA was thus established.(ABSTRACT TRUNCATED AT 250 WORDS)